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I, Leo Zhaoqing Liu, dedans as foltows; 

1 . i am art Inventor of United States Patent Applicatfon 10/807,079, feted June 
25, 2003. 

2. i obtained my Bachelor of Science and Master of Science degrees from 
Peking (Beijing) University. I obtained my Ph.D. in Chemistry from the 
University of British Columbia. ! have been a research Assistant at the 
University of Saskatchewan, a Teaching and Research Assistant at the 
University of British Columbia, a Postdoctoral Research Fefow at McG* 
University and a Postdoctoral Research Scientist at the University of Toronto. 
From 1998-2001, i was employed by Rhodia Canada, inc., as Senior 
Chemist. From 2001-2008, 1 was employed by Rhodia, Inc., initially as a Staff 
Scientist and then as Senior Staff Scientist I am now Manager and Sensor 
Staff Scientist in the Rhodia Research & Technology Center of Rhodia China 
Co., Ltd., located in Shanghai. China. 

3 I am famifiar with United States Patent Application 10/607,079, including 
pending claims 21-28. 
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Applcants' invention as claimed in ciaira 21 is to a method for grafting an 
unsaturated monomer onto a polysaccharide comprising the step® of. 

(1 ) forming a mixture comprised of an unsaturated monomer and a water 
soluble or water dispersibie polysaccharide; 

(2) drying the mixture; and 

<3) irradiating the mature with an amount of electron beam radiation sufficient 
to form an unsaturated monomer-water soluble or water dsspensibte 
poiysaccharide graft copolymer, wherein the graft copolymer is 
depolymerized to a molecular weight lower than the molecular weight of 
the ungrafted polysaccharide, and the copolymer has a molecular weight 
of no more than 700,000 Daftora. 

The remaining claims 22-28 are also directed to the method cteimed in claim 



Included in me claimed method Is a step 2 of drying the mixture after the step 
of forming the mixture and before the step of irradiating the mixture. 

Several paragraphs in the Application disclose the drying step and the 
occurrence of the drying step after the step of forming the mixture and before 
the step of irradiating the mixture. 

This disclosure is provided in paragraph [047] which reads as follows: 
Guar pcmtec was suspended in acetofia. and then mixed with either virtyl phwprtonic add 
(VPA) or mejhacnfiam^opropyitrim^lamnisreuiti cftioride (MAPTAC) soiuficm at a 10:1 ratio 
of guar to the respective monomer Tfce mixture was tiwt dried in a vacuum and put into a 
ptastic vial ^fh its u^iwMiinlrre 

then piaeed on s tray carried by an endSesa amveyor into a radiation chamber. The saroptas 
were irradiated by etectron beam generated by 4.5 SfeV generator epersBria at a 15 miifiamps 
beam current at the top surface of the tray. The desired dose was obtained by adjusting me 
Brtear velocity of me conveyor. 

Support for the drying step, prior mixing step artd subsequent irradiatkm step 
ss also provided by paragraph [052] which reads as follows: 

HydKwypropyi guar, svatiabie from Rncste, inc. in Cranbusy. New Jersey, as Jaguar 8000, 80 
parts was rnwed with fsiethaay&mietor^^ cMorids {MAFS'AC. 50% in 
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water). 15 parts araj methanol 1 5 parte. TTm vmi mxta was thsn dried in a vacuum oven at 
30-«rC. The dried powder was then packed in a plastic bag with thickness tess than 3 cm. 
The irradiation was doms as described in Esarrtpte 1 at a cssse of 3.8 Mrad. The residual 
amount of non-feasted MAPTAC was analyzed by HPLC to be 0.39% in the sampfe (that is 
97% conversion). The irradiated sample was then sprayed with 5 grama of 10% sodium 
mefabisuffite solution in 1 : 1 wsier/metftaroi and then cured in a vacuum oven at 6S-70°G for 
two (2) hours. The residua! monomer was analyzed again to be 440 ppm. 

1 0. Additional support is provided by paragraph [055] which reads as follows 
HydroxyettiytoelMose, available from Dow as Ceitoske HEC QP 1G0M-H was sprayed with 
50% MAPTAC solution at the ratios of the active components shown in Table 4, and then 
trwougWymteed. The mPTAC-swotkm csffetose was itmn air-dnmS sod ground ir, to powder 
fer easy ten*®. The irradiafien and trie post-treatment were done according to the procedure 
described in Esampte 2 with the dose shown in Table 4. The residua! MAPTAC was measured 
by HPLC analysis after the irradiation (Tate 4) ar>d after further treatment (Tabi® 5). The 
molecular wssi#«t was detemwsed for selective samples (Table S). Little or no homopolymer of 
MAPTAC was delected by the GPC analysis. The grafted polymer was isolated from aqueous 
methanol solution by precipitating with acetone. Colloid titration ofths isolated polymer 
indicated more than 85% of the MAPTAC was attached to hytiroxyethyteel&Jlose. 

1 1 Paragraphs [047], [052], and [055] ctearty disclose a drying step (2) between 
the formation of the mixture in step (1) and the irradiation of the mixture in 
step (3). 

12. I have conducted a series of teste to determine more precisely the effect of 

the drying step on the method disclosed and claimed in my application. These 
tests incJuded a drying step in which the initial mixture, produced according to 
step 1 of the claimed method, was dried to moisture contents of between 
about 0.74% and 30.2% according to step 2 of the claimed method. The 
dried mixtures were treated according to step 3 of the claimed process and 
were measured in terms of the percentage conversion of the mixture to the 
graft copolymer at different concentrations of electron beam radiation. The 
date obtained in these tests are set forth in Tables 1-3 which includes a three 
dimensional graph of the data for each of Tables 1-3. The graphs show for 
each test the moisture content, the dose of electron beam radiation, and the 
rate of conversion of the mixture into a polysaccharide graft copofyroetF 
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13. 



On the basis of the results submitted in Tables 1-3, | determined that for tower 
doses of electron beam radiation the optimum range for drying the mixture is 
to a moisture content of 5-20%. Drying the mixture to 30% moisture contort at 
when the dried mixture felt dry si! improved the efficiency of the claimed 
method. The drying step resulted in a higher rate of conversion of the mixture 
into a polysaccharide graft copolymer. The absence of a drying step also had 
the disadvantage that a greater amount of electron beam radiation was 
needed to accomplish the formation of the polysaccharide graft copolymer to 
the same degree, in addition, the product resulting from the drying step has 
the advantage that it is generally easier to handle than the product without the 
drying step. 

Drying the mixture to a moisture content below 5% will still improve the 
efficiency of ifta claimed method. It should be noted thai excessive drying, 
i-e. so that the material contained no moisture, was neither necessary nor ' 
desirable m the completely dry rnlxJura could pose a hazard ff further 
subjected to electron beam radiation. 



e that afl statements made herein of my own knowledge are true and 
that all statements made on irrforrnatfon and belief are believed to be true- and that these 
statements were made with the knowledge that wilful false statements and the like so made 
are punrahable by fine or imprisonment, or both, under Section 1001 of Title 19 of the United 

and that such faise statements may^andize^ va«d«y of Applcatton No. 
10/607.079 or any patent Issued thereon. 

Dated:^*^ i m ~^J^^L ^ 

Leo Zhaoqing Liu. Ph.D. 
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